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Middle and Upper Cambrian polymerid trilobile faunas are described from the Fengmuping,
Laochatian, Tingziguan and Jiantang Formations of thc Haichongkou section in the Fenghuang
arca, Western Hunan Province, China. A total of 32 species belonging to 29 genera and
subgencra are deseribed, including Trigocephalus gen. nov. and Tuojiangella gen. nov., and
7 new species (Coryuexochus hunanensis sp. nov., Onchonotelins fenghuangensis sp. nov.,
Trigocephalus trigoformis gen. ct. sp. nov., Tnojiangelta  ojiangensis gen. ct. sp. nov.,
Psendoyuepingia jiantangensis sp. nov., Koldinioidia (Liriamnica) labakoucnsis sp. nov. and
Ivshinaspis formosa sp. nov.). Four trilobitc assemblages and their corrclations with trilobitc

faunas of China and overscas are outlined.

THIS paper deals with the polymerid trilobites
of Middle and Upper Cambrian strata in the
Fenghuang arca, Western Hunan, China (Fig. ).
This area is onc of the most richly fossiliferous
arcas in China for Middle and Upper Cambrian
trilobites,  yielding abundant polymerids and
agnostids. Field investigation in 1992 and 1995 of
the Cambrian sequence stratigraphy and 1:50 000
regional geological mapping of this arca had been
carricd out by the senior author. The purpose of
this paper is to document the Middle and Upper
Cambrian polymerid trilobites; agnostids are also
being studied and will be published clsewhere.

The trilobites from the Fenghuang arca have
been regarded as belonging to the “Transitional
Type™ of Lu ct al. (1974), or the *platform margin
type’ of the Yangtze hiome Yang (1988), situated
between  faunas  of the ‘North-China  Type’
dominated by benthic polymerids and the ‘South-
cast-China Type® typified by abundant planktonic
agnostids. The Fenghuang ilobite fauna is an
admixture of abundant angnostids and polymerids.
Trilobites deseribed in this paper were colleeted
from the Haichongkou section 15 km northwest of
Fenghuang county (Fig. 1).

Palacogeographically, the Fenghuang arca was
located within the Jiangnan Slope Belt during the
Middle and Late Cambrian, lying between the
Yangtze Platform (of the ‘North-China Type' of
Lu et al. 1974) and the Jiangnan Basin (of the
‘Southeast-China Type® of Lu et al. 1974) (Fig. 1).
Middle and Upper Cambrian deposits of this arca
arc dominated by carbonates including dolostones.
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STRATIGRAPHY
The Middle and Upper Cambrian strata of the
Haichongkou section arc assigned to five

formations (Fig. 2).

Tonggutan Formation (70 m). Mainly of thick-
bedded dolostone; unfossiliferous; it is referred to
the Middle Cambrian in accordance to the over-
lying Middle Cambrian faunas.

Fengnuping  Fonnation (about 2753 m  thick).
Argillaccous  limestone  interbedded  with  thin-
bedded lime-rubbly limestone in the middle and
upper parts, and laminated argillaceous limestone
interbedded with silty shale in the lower part.
Most of the trilobites contained here (Fig. 2) are
known in the Middle Cambrian in South China.
In particular, Prodamesella Chang is considered an
index of the Middle Cambrian in South China
(Yang 1978).

Laochatian Formation (about 35 m thick). Mainly
limestone  breceia interhedded  with  thin-bedded
limestone (Beds 16-20 in Fig. 2). Shengia Hsiang
and Proceratopyge Wallerius, both key elements of
the Liostracina-Chatiania Zone of the early Late
Upper Cambrian in Western Hunan (Yang 1978),
indicate that the Laochatian Formation is carly Late
Cambnian in age.

Tingziguan Formation (about 474.7 m thick). It is
composed mainly of carbonates and characterised
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Fig. 1. Geological sketch and distribution of the Middle and Upper Cambrian in west Hunan, with Middle and
Upper Cambrian biogeographical regions. Legend: 1, location of measured section; 2, south boundary of the
Jiangnan Slope Belt in mid-late Late Cambrian; 3, north boundary of the Jiangnan Slope Belt in late Late
Cambrian; 4, north boundary of the Jiangnan Slope Belt in middle Late Cambrian to carly Late Cambrian.

Fig. 2. Stratigraphical distribution of trilobite species in the Fengmuping, Laochatian, Tingziguan and Jiantang
Formations of the Haichongkou Section, Western Hunan, China. Legend: 1, limestone; 2, argillaccous limestone

<y

interbedded with limestone breccia; 3, dolostone; 4, argillaceous limestone; 5, silty shale; 6, lime-rubble rock.



MIDDLE AND UPPER CAMBRIAN POLYMERID TRILOBITES

o)
C A M B R [ A N ORDJ] 3
%
MIDDLE CAMBRIAN UPPER CAMBRIAN U ORD.| g
ONGGUTAI FENGMUPING LAOCHATIAN NANJINGGUAN T
Fm. | Fmn. Fm. TINGZIGUAN Fm. JIANTANG Fm. Fm 3
= > @
-~ = s [El2] s [ul¥|u]s] s ¢ [fls[g s a—3fle—25]"52
) ¢ 4
8 SRR A - HH HHRRHHH SRR e N RN IR 0= 0R TR O R0 OAT a¥nuounsn HHH H FIH ] |
e T e e e e R fj Sildeh Oy
...JP C H“HIATHEN-‘ H -“-‘-l.llillll CHHA "}I-ll.lllilll‘ll| |'|'|'|'|'|.:~717 1 "-—q—rn- =}
L HHHIUHHNYH H M sl 0a0a0al HHHHMH B HAHHHR N e HHHEBEHHHE R HHEH a
/ 3
z
36
o =
g" g. = | Bergeronites sp.
3 g pot | Jiangnania fuyangensis
pemmmt | Fenghuangella laochatianensis
P | Paradamesella cf. decemospinosa
/ \ = | P. cl. typica
0 2 % vP .
Loy 4 === | Distazerls ci. hunanensis
~ b v oo
’5 p z & Pt | Foshengia cl. spinosa
) 2 9] Schmalenseeia sinensis
3 § § e Charchdqia sp
>
= 8 7 * Neoanomokarella asiatica o
D > 38 % 8
g: -é‘ Proceralopyge (Lopnorites) orthogonialis g
3 S g ——— - = = Procoralopyge (Sinoproceratopyge) latirhachis e
= 5 ¢ ]
§ 3 3 ..JT' Corynexochus hunanensis sp. nov. E
- 4 3 j 8
g "é C. plumula ]
g% 3 Onchonotellus of. kuruktagensis
= § % Q. fanghuangensis sp. nov.
. Chuangiella cf, elongata
i3 E r Trigocephalus lrigoformis gen. el sp. nev.
> B Tuojiangella tucjiangensis gen. et sp. nov. .
8 & Linguisaukia
. S 5 cf. affinis
>z % 3 Pseudoyuepingia jiantangensis sp. nov.
é > g Niobella ¢f. yangjiawanensis
w
g & 3 ¢ Rhodonaspis . R. longula
o © T
° T 5 Jegorovaia sp.
® Huangshiaspis transversus
Chuangia sp. — — — waama Knldinioidia (Liriamnica)
labakvuensis sp. nov.
e [Shengia [sp.
I=Chuangia cf. batia
5 = v = wm yshinaspis
w N e formosa sp. nov.
o ® Saukia sp
=3 -
Q —— e | Culoma
{Archae-
uloma)
taoyu-
anensis
3
o
8 o Jfk.l :2 Q ?Q g,
J By ) L &
Q
[
v




144

by rubbly limestone interbedded with argillaceous
limestone in the upper part; argillaccous limestone
interbedded with rubbly limestone in the middle
part; and argillaceous limestone interbedded with
thin-bedded  limestone  breccia (Beds 21-54 in
Fig, 2) in the lower part. Of these species, Pseudo-
yuepingia sp., Clmangia sp. and Proceratopyge
(Sinoproceratopyge) latirhachis Zhou arc known in
the Chuangia-Prochuangia Zone of the Upper
Cambrian in Western Hunan (Yang 1978) and these
genera arc common in the Upper Cambrian of
North China.

Jiantang Formation (about 215.7 m thick). Argil-
laccous limestone interbedded with rubbly lime-
stone in the lower part. and mainly argillaccous
limestone interbedded with rubbly limestone in the
middle and upper parts (Beds 55-82 in Fig. 2).
Chuangia cf. batia (Walcott) is characteristic of
the Gushanian and Changshanian of North China
and the Upper Cambrian of Western Hunan,

BIOSTRATIGRPHY AND PALAEOECOLOGY

Based on the stratigraphie distribution of trilobite’s
species (see Fig. 2), four assemblages are recog-
nised in the Haichongkou section (Fig. 2). The
lower boundary of cach assemblage is defined by
the first appearance of certain trilobites species,
while the top of cach assemblage is defined by
the last occurrence of the same or some other
spccies.

Jiangnania fuyaugeusis-Fenghnaugella laocha-
tianeusis Assemblage. ‘This assemblage occurs in
argillaccous  limestone  interbedded  with  thin
limestone breccia and shale (Bed 15; Fig. 2). The
substratc was soft in a low-cnergy environment,
probably at a basin margin or on the middle
and lower parts of a platform margin slope. This
assemblage is characterised by the first appearance
of Jiangnania fuyangensis Lu & Lin. Regionally,
this assemblage occurs in the Tingziguan and
Laochatian arcas, some 10km cast of the
Haichongkou section, where the correlative trilo-
bites were considered to be the typical forms of
the “Transitional Type’ Fauna by Lu et al. (1974).
The same trilobite fauna has also been found in
the Paradamesops jimaensis—Cyclolovenzella tuna
Subzone of the Lejopyge armata Zone in north-
western Hunan and castern  Guizhou provinces
(Yang 1978, 1984; Peng 1987, 1992; Dong 1990,
19915 Lin 1991).
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In addition, some key eclements such as
Paradamesella cf. decemospinosa Yang and P. cf.
nypica Yang of the present assemblage were also
reported from the Damesella torosa-Ascionepea
Janitrix Zone of the Middle to Upper Cambrian of
Queensland (Opik 1961, 1967).

Neoanomocarelia asiatica-Proceratopyge (Lopuo-
rites) orthogounialis Assemblage. 'This assemblage
extends over some 35 m thick strata, corresponding
approximately to the rubbly limestone interbedded
with thin bedded limestone (Beds 16-21) ol the
Laochatian Formation (Fig. 2). The assemblage is
marked by the first appearance of Neanomocarella
asiatica Hsiang. In addition, Proceratopyge (L.)
orthogonialis Yang is also found in a great quantity;
Charchagia sp and Shengia sp. arc also important
members of the assemblage. Most of these elements
were thought of as typical forms of the “Transitional
Type’ Faunas of Lu ct al. (1974) and have also
been  reported  from  the  Liostracina-Chatiania
Assemblage Zonc of northwestern Hunan  and
eastern Guizhou provinces (Yang 1978, 1984, Peng
1987, 1992; Dong 1990, 1991; Lin 1991), and
from thc Upper Cambrian of North China (Lu
ct al. 1982).

Coryuexochus hunaneusis-IPsendoyuepingia jiaut-
angeusis Assemblage. This assemblage is recog-
nised from the interbeds of the rubbly limestone
and argillaccous limestone  (Bed 22) of the
Tingziguan Formation (Fig. 2). The fine grained
and muddy lithology suggests that the trilobites
probably lived in a varied environment, ranging
from the middle part to the middle and upper parts
of a gentle slope of a carbonate platform. The
abundant occurrence of Corynexochus hunanensis
sp. nov. and Psendoyaepingia jiantangensis sp. nov.
defined this assemblage.

Scveral other new species also occur in this
assemblage: Onclionotellus fenghuangensis sp. nov.
Trigocephalus trigoformis gen. et. sp. nov. and
Tuojingella mwjiangensis gen, ct. sp. nov. Some
of these, including Onclontellus cf. kurukiagensis
Zhang, O. fenghaangensis sp. nov., Clwangiella cf.
elongata  Kobayashi, Trigocephalus  trigoformis
sp. nov. and Taojiangella tojiangensis sp. nov.
are key clements of the frvingella Assemblage Zone
of the "Transitional Type” Fauna by Lu et al. (1974)
from northwest Hunan and castern  Guizhou
provinces (Yang 1978, 1984; Peng 1987, 1992;
Dong 1990, 1991: Lin 1991).

Koldinioidia (Liriamuica) labakoueusis-Ivshinaspis
Jormosa Assemblage. The frequent oceurrences

- of Koldinioidia (L.) labakounensis sp. nov. and
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Jvshinaspis  formosa sp. mnov. characterise  this
asscmblage, which is found in the muddy-limestone
interbedded with rubbly limestone (Beds 58-79) of
the Jiantang Formation (Fig. 2). These lithological
featurcs suggest that the substrata on which these
trilobites  lived were lime mud, corresponding
probably to the middle-upper parts of a gentle
slope of a earbonate platform.

Other trilobite species are Chnangia cf. batia
Walcott, Sawkia sp. and Enloma (Archaeuloma)
taoynanensis Peng. Among these, Koldinioidia (L.)
labakouensis sp. nov. and Saukia sp. were also
found in the Lotagnostus (L.) punctatns—Hedinaspis
regalis Assemblage Zone in northwest Hunan (Yang
ct al. 1984).

SYSTEMATIC PALAEONTOLOGY

Terminology follows Moore (1959). Material is
housed in Museum Victoria, Mclbourne (NMV P),
Each measured and illustrated specimen bears a
ficld collection number (eg. HFH 22.29-1), where
HFH stands for Hunan Fenghuang Haichongkou
Scetion, 22 number of bed, 29 number of specimen
from the bed, and 1 number of this fossil.

Order PTYCHOPARIIDA Swinnerton, 1915
Suborder ASAPHINA Salter, 1864
Supcrfamily ASAPHOIDEA Burmcister, 1843
Family ASAPHIDAE Burmeister, 1843
Subfamily NIOBINAE Jaanusson, 1959

Genus Niobella Reed, 1931

Type species. Niobe homfrayi Salter, 1866.

Niobella cf. yangjiawanensis Chien, 1961
Fig. 3A-C

cf. Niobella yangjiawanensis Chien 1961: 105, pl. 3,
figs 1, 2.

cf. Niobella  yangjiawanensis—Lu ct al,
pl. 102, fig. 3.

cf. Niobella yangjiawaneusis—Lu & Lin 1989: 144,
pl. 23, fig. 7.

1965: 502,

Material. NMV P1456713, collection number HFH 22,
29-1; NMV P1456714, collection number HFH 22.28-2;
NMV P1456715, collcetion number HFH 22.55-1.

Description.  Pygidium semicircular; axis conical,
moderatcly convex with four to five rings and a
terminal lobe, its width is about one-quarter that
of pygidium; pleural and interpleural furrows weak,
dividing pleural region into five to six ribs; border
flat and wide, with finc co-marginal terrace lines
on external surface.

Comments. These specimens arc very similar to
the holotype of N. yangjiawanensis Chicn (1961:
105, pl. 3, figs 1, 2) from the Upper Cambrian
of southeastern Guizhou, but arc distinguished by
having an axis with seven to eight rings, narrow,
about one-fifth width of pleural region. This species
differs from N. chui Lu et al. (1965: 501, pl. 101,
figs 4-6) in that the fatter has an axis of pygidium
with 8 to 10 axial segments; pleural region with
6 to 7 pleurae; and pronounced pleural furrows
extending to the border.

Stratigraphic horizon.  Corynexochus hunanensis—
Pseudoyuepingia jiamtangensis Assemblage, Upper
Cambrian.

Superfamily CERATOPYGOIDEA
Linnarsson, 1869

Family CERATOPYGIDAE Linnarsson, 1869

Subfamily PSEUDOYUEPINGIINAE
Lu & Lin, 1989

Genus Pseudoyuepingia Chien, 1961
[= Iwayaspis Kobayashi, 1962]

Type species.  Pseudoyuepingia modesta Chicn, 1961.

Discussion.  Chien (1961) ecrected the genus on
the basis of specimens {rom the Upper Cambrian
of Guizhou. Iwayaspis Kobayashi (1962) is con-
sidered a jumior synonym of Pseudoyuepingia.
Pseudoyuepingia is comparable to Proceratopyge
Wallerius  (1895), but the latter has  stronger
glabellar furrows and a pair of lateral spines on
the pygidium.

Pseudoyuepingia jiantangensis sp. nov.
Figs 3E, F, H; 4A, B; 5a, b

Etymology.  For Jiantang village, where 1hese specimens
were collected.

Holotype.  NMV P1456716, colleetion number HFH 22,
38-1, a complete cranidium.

Paratypes. NMV P1456717, collection number HFH 22,
33; NMV P1456718, collection number HFH 22.37-1;
NMV P1456780, collcction number HFH 22.10-3; NMV
P1456781, collection number HFH 22.57. A cranidiuin
and nine pygidia are available.
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Diagnosis. Miniature trilobite; glabella  almost
parallel-sided and convex; preglabellar ficld long
and flat; fixigena relatively narrow and slightly
convex; posterolateral limbs narrow and triangular.

Description.  Cranidium subtriangular, slightly con-
vex; glabella nearly subtriangular, truncated in the
front, with a small node at the posterior just in
front of the occipital furrow; axial furrows wide
and shallow; glabellar furrows indistinct. Palpebral
lobes comparatively large, about half of glabellar
length, just anterior to the glabellar midlength.
Occipital furrow wide, shallow, connecting with
axial furrows; occipital ring uniformly of moderate
width; fixigena narrow, less than half glabellar
width (Gn). Posterior border furrows shallow and
wide; posterolateral limbs triangular and narrow;
preglabellar ficld depressed; anterior border slightly
upturned. Anterior sections of facial suture almost
parallel. Pygidium broad and clliptical; axis convex
and conical in outline, about one-third as wide as
pygidium (Wp), with 4 axial scgments and a conical
shaped terminal axial segment protruding into the
marginal border; axial furrows pronounced; pleural
regions flattened, with 4 to 5 pairs of wide and
shallow pleural furrows, first pair of pleural furrows
extending into border. Border wide and gently
convex, ornamented by many terraces at the
anterior of border.

Discussion. This species differs from P zhejing-
ensis Lu & Lin (1989: 155, pl. 27, figs 2-5) by
its more rounded glabellar anterior, and its shorter
and decper anterior border furrow. The occipital
furrow of the new species is indistinet, and its
pygidial pleural furrows are deeper and narrower.

The new species also differs from P elongata
Lu & Lin (1989: 156, pl. 27. figs 6-8) by
possessing a longer posterior cranidium and a
narrower and longer glabella. The new specics
is similar to P brevica Lu & Lin (1989: 156,
pl. 27, figs 9-13), but differs from the latter
by its wider glabella in the latero-posterior part
and smaller palpebral lobes near the glabella,
whereas the axis of the pygidium of the latter is
shorter and wider than that of the new specics.
P intermedia Lu & Lin (1989: 157, pl. 28,

figs 2~5) is unable to be confused with the new
species by its smaller palpebral lobes about.one-
third as long as glabella (Gn). The new specics
also differs from P Jaochatianensis Yang (1987
69, pl. 3, figs 5-17) by its posterior cranidium
with 3 pronounced semicircular glabellar furrows.

Stratigraphic horizon, Corynexochus lunanensis—
Pseudoyuepingia jiantangensis Assemblage, Upper
Cambrian,

Genus Charchagia Troedsson, 1937

Type species. Charchagia norini Troedsson, 1937.

Charchagia sp. indet.
Fig. 4C

Material. NMV P1456719, colleetion number HFH 20.4.

Conuments. 'This is a juvenile pygidium, scimi-
circular in outlinc; axis narrow and modcrately
convex; pleura indistinct. These features indicate a
new species, but we prefer to retain it in open
nomenclature due to lack of sufficient material.

Stratigraphic horizon. Neoanomocarella asiatica-
Proceratopyge (L.} orthogonialis ~ Asscmblage,
Laochatian Formation, Upper Cambrian.

Genus Proceratopyge Whallerius, 1895

Subgenus Proceratopyge (Lopnorites)
Troedsson, 1937

Type species. Proceratopyge (Lopnorites) rectispinatus
Troedsson, 1937.

Discussion. The most important morphological
characteristics distinguishing this subgenus from
the other two subgenera. Proceratopyge Wallerius
and Lopnorites Troedsson, are the broad and short
cranidium with equally spaced palpebral lobes, the
divergent anterior facial sutures forming 45° angle
with the axial line. and the cylindrical glabella
marked by Tour pairs of pronounced lateral furrows.

Fig. 3. A-C, Niobello of. yangjiawanensis Chien. A, NMV P1456713; (HFH 22.29-1), a pygidium, x25. B,
NMV P1456714; (HFH 22.28-2), an external model of pygidium, x2.5. C, NMV P1456715; (HFH 22.55-1),

an incomplete pygidium, x 2.4,

D, G, Proceratopyge (Sinoprocreatopyge) lativhachis Zhou. D, NMV P1456723:

(HFH 26.01-1), an incomplete cranidium, x 1.8. G, NMV PI456724; (HFH 26.03), a pygidium, x6.8. E. F

H, Pseudoyuepingia jiangangensis sp. nov.

P1456780; (HFH 22.10-3); Paratype, a pygidium of the larval age, x23.

pygidium of the larval age, % 27.

E, NMV P1456717; (HFH 22,33), Paratype. a pygidium, x6. F, NMV

H, NMV P1456781; (HFH 22.57), a
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Fig. 5. Pseudoyuepingia jiangtangensis sp. nov.

e

R e

b

a, from NMV PI1456716; (HFH 22.38-1), cranidium, x 37.

b, from NMV P1456717; (HFH 22.33), a pygidium, x 6.6.

Proceratopyge (Lopnorites) orthogonialis
Yang, 1978

Figs 4D, E; 6A

Proceratopyge (Lopnorites) orthogonialis Yang 1978: 68,
pl. 3, figs 1-4; pl. 7, fig 21.

Material. NMV P1456720, collection number HFH 25.
02-2; NMV P1456721, collection number HFH 21.03;
NMV P1456722, collection number HFH 21.07.

Conmuments. ‘The present speeimens
some incompletec cranidia, shield and complete
pygidia. These materials are close to the holotype
of P (L.) orthogonialis Yang (1978: 68, pl. 21I;
pl. 3, figs 1-4) although the anterior palpebral
lobes are slightly shorter.

This speeics differs from Lopnorites grabani
Troedsson (1937: 37, pl. 2, figs 7, 8 pl. 3. figs
2, 3) and P. (8.} kiangshanensis Lu & Lin (1989:
151, pl. 25, figs 4-10) by its flat and straight
glabclla in the front, a wider anterior border. The
latter two speeies possess a cylindrical and straight
glabella, a flat frontal area and bigger palpebral
lobes.

consist  of

The species is also comparable with P2 cylindrica
Chien (1961: 107, pl. 3, figs 8-10), from which
it may be distinguished by its acute antero-lateral
corners of the pygidium and a narrower axis lobe.
The pygidium of the present speeics is most similar
to that of P agnicauda Westergard (1947: 9,
pl. 2, fig. 11; 1948: 6, pl. 1, fig. 17) but the latter
has a narrower axial lobe with more segments.

Stratigraphic horizon. Neoanomocarella asiatica—
Proceratopyge  (L.) orthogonialis  Assemblage,
Laochatian Formation, Uppcr Cambrian.

Subgenus Proceratopyge (Sinoproceratopyge)
Lu & Lin, 1980

Type species. Proceratopyge  kiangshanensis Lu  (in

Wang 1964).

Proceratopyge (Sinoproceratopyge) latirhachis
Zhou, 1977

Figs 3D, G; 6B, C

Proceratopyge latirhachis Zhou 1977: 233, pl. 70, figs
14-16.

Fig. 4. A, B, Pseudoyuepingia jlangtangensis sp. nov.

A, NMV P1456716; (HFH22.38-1}, Holotypc, a cranidium,

x22.5. B, NMV P1456718; (HFH22.37-1), Paratype. a pygidium, x9.9. C. Charchag sp. Troedsson. NMV
P1456719: (HFH 20.4), a pygidium of the larval age, x 19.8. D, E, Proceratopyge (Lopnovites} orthogoniolis
Yang. D, NMV P1456720; (HFH 25.02-2), an incomplete cranidium, x 10.8. E, NMV P1456722; (HFH 21.07),
a pygidium, x 3.2, F, Jegorovaia sp. NMV P1456730; (HFH 2271-1), a cranidium, X 10.8. G, Euloma (Archae-
uloma) taoynanensis Peng. NMV P1456740; (HFH 79.01), a curl external model of enrolment specimen including
a pygidium and a pan of thoracic segments attached, x 5.4. I, Neoanomocarella asiatica llsiang. NMV P1456735;
(HFH 21.01), a fragmentary of pygidium, x 4.5.
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Material. NMV P1456723, collection number HFH 26.
01-1; NMV P1456724, collection number HFH 26.03;
NMV P1456725, collcction number HFH 26.06; NMV
P1456726, collecclion number HFH 26.09.

Description. Glabella contracted slightly forward
and rounded anteriorly; glabellar furrows very
weak; palpebral lobes large and semicircular,
fixigena about half as wide as glabella (Gn). Frontal
arca wide and coneave; anterior border narrow and
upturned. Pygidium semicireular, axis of pygidium
wide and gently contracted backward, consisting
of 7 segments; terminal axial secgment sharp; the
first pair of pleural furrows wide and decp, plcurae
large, extending into a pair of spines; border wide
and slightly eoncave.

Comments. When compared with P (S.) chang-
shanensis Lu & Lin (1989: 153, pl. 26, figs 6-8),
the present species differs by its glabella being
contracted more strongly in the front, possessing
a wider axis in the pygidium, narrower pleural
lobes and longer spines.

The present speeies ean be distinguished from
P. fragilis Troedsson (1937: 36, pl. 2, figs 3-6)
by its longer pygidium (Lp2), wider axis, fewer
segments, narrower pleurae, and concave and wider
border.

Stratigraphic  horizon. Corynexochus hunaensis—
Pseudoyepingia jiantangensis Assemblage, Ting-
ziguan Formation, Upper Cambrian.

Superfamily LEIOSTGIOIDEA Bradley, 1925
Family LEIOTEGIDAE Bradley, 1925
Subfamily LEIOSTEGIINAE Bradley, 1925

Genus Chuangia Walcott, 1911

Type species.  Ptychoparia? batia Waleott, 1905.

Chuangia ef. batia Waleott, 1911
Fig. 6D
cf. Chuangia batia Walcott 1911: 84, pl. 15, figs 3, 3a.

Material. NMV P1456727, collection number HFH 58.01.

Comments. This is an incomplete cranidium.
Glabella tapered and obtusely-rounded in the front,
moderatcly convex. Glabellar furrows very weak;
axial and oceipital furrows shallow. Compared with
the holotype, the present specimen differs slightly
in its narrower frontal area.

Stratigraphic horizon. Koldinioidia (Liriamnica)

labakouensis-Ivshinaspis ~ formosa  Assemblage,
Jiantang Formation, Upper Cambrian.
Chuangia sp. indet.
Fig. 6E
Material. NMV P1456728, collection number HFH 22.32.
Comuments. The specimen is an incomplete

pygidium, subtriangular-semicircular in shape. Axis
convex, and anterior axial segments pronounced,
eonsisting of three segments and a lerminal
scgment. Pleural region wide and flat. Pleural
and interpleural furrows indistinet, with a very
narrow border. The present specimen differs from
C. wulingensis Yang (1978: 54, pl. 9, figs 10-12),
in that the axis of the pygidium in the latier speeies
is more convex, and its axial segments more
pronounced. Because no eranidium was found,
and the pygidium is poorly preserved, the specics
identity is undecided.

Genus Chuangiella Kobayashi, 1935

Type species. Chuangiella elongata Kobayashi, 1935.

Chuangiclla cf. elongata Kobayashi, 1935
Fig. 7TA ,

ef. Chuangiella elongata Kobayashi 1935: 191, pl. 10,

cf.ﬁcg’}mla%;giella elongata—Lu et al. 1965: 372, pl. 69,

ef. ﬁ(.%zu%ngiella elongata—Zhou et al. 1977: 192, pl. 56,

ef, ﬁCg'l.m:l:::.giella elongala—Yang et al. 1991: 165, pl. 20,
figs 11-14.

Fig. 6. A, Proceratopyge (Lopnorites) orthogonialis Yang. NMV P1456721; (HFH 21.03), an cxoskeleton of
cranidium crushed, x 6.8. B, C, P (S.) latirhachis Zhou. B, NMV P1456725; (HFH 26.06), an external model
of pygidium, x8. C, NMV PI456726; (HFH 26.09), an incomplete pygidium, % 5.9. D, Chuangia ef. batia
Walcott. NMV P1456727; (HFH 58.01), an incompletc cranidium, x7.2. E, Chuangia sp. NMV P1456728;
(HFH 22.32), a pygidium, x 10.8. F, Trigocephalus trigonformis gen. et. sp. nov. NMV P1456732; (HFH 22.
14-2), Paratype, a cranidium, x22.5. G, Euloma (Archaeuloma) taaynanensis Peng. NMV P1456733: (HFH
80.01), a complcte external model of exoskeleton, x3.2. H, Onchonotellus cf. kuruktagensis Zhang. NMV
P1456788; (HFH 22.47-1), a pygidium, x25.2. 1, Parudamesella cf. decemospinosa Yang. NMV P1456757:
(HFH 15a.11), a fragmentary of pygidinm, x9.9.
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Matertal. NMV P1456729, collection number HFH 22,
04-1.
Comments. This is an incomplete cranidium; it is

similar to the holotype of C. elongata Kobayashi
(1935: 191, pl. 10, fig. 18), from which it slightly
differs in its glabella being near parallel-sided
and flat-rounded in the front. The present from is
also eomparable with Chuiangia Walcott (1911: 84,
pl. 15, figs 3, 3b), but differs in having a paralicl-
sided, and strongly convex glabclla, a narrow
fixigena and indistinct eye ridges.

Stratigraphic  horizon. Corynexochus  hunaensis—
Pseudoyuepingia jiantangensis Assemblage, Ting-
ziguan Formation, Upper Cambrian.

Suborder TRINUCLEINA Swinnerton, 1915

Family HAPALOPLEURIDAE
Harrington & Leanza, 1957

[=JEGOROVAIIDAE Lu in Lu ct al., 1965]

Genus Jegorovaia Lu in Wang, 1964

Type species. Jegorovaia expansa Lu in Wang, 1964.

Diagnosis. Cranidium broad; glabella narrow, sub-
pentagonal in shape, almost parallel-sided, sharp in
the front, with 3 pairs of short and deep glabellar
fl{rrows. Oecipital furrow dcep: occipital ring
slightly broad at middle. Border wide, extending
out in a ridge-like linc from glabella in the front
to the border furrow, frontal border narrow,
palpebral lobes small, located at antero-lateral
corers of glabella. Fixigena wide, gently convex,
its posterior width three times as wide as posterior
portion of glabella.

Jegorovaia sp. indet.
Fig. 4F

Material. NMV P1456730, collection number HFH 22.
71-1, poorly preserved in mudstone.

Comments. Cranidium broad, subpentagonal. Fixi-
gena broad: glabella triangular, short; glabellar
furrows indistinct, axial furrows narrow and deep.
It is comparable with the holotype of J. expansa
Lu (in Wang 1964: 34, pl. 7, fig. 3), with three
pairs of short, deep glabellar furrows. The genus
is similar to Rhadinoplenra Harrington & Lcanza
(1957: 207. figs 112, 3a, b), but in the latter the
palpebral fobes and eye ridges arc located at the
midlength of the cranidium.

Stratigraphic horizon. Corynexochus hunanensis-
Psendoyuepingia jiantangensis Asscmblage, Ting-
ziguan Formation, Upper Cambrian.

Genus Trigoccphalus gen. nov.
Enymology.  Latin: trigen, triangular; cephalus, head.
Trigocephalus trigoformis gen. €t. sp. nov.

Diagnosis.  Cranidium  subtriangular. Gilabella
strongly eonvex, tapering forward, rounded in the
front. Three pairs of glabellar furrows short and
weak. Palpebral lobes small, far from the glabella,
located at anterior of the glabella. Eyc ridges
horizontally extending forwards. Oecipital rings
wide, with a small spine on the surface. Preglabellar
field flat. Anterior section of faeial sutures strongly
eontracted forwards, frontal area ‘angie-shaped’,
posterior section obliquely extending backwards.
Fixigena wide and flat.

Type species.

Conments. This new genus may bc eomparabie
with Jiangnania Lin ct al. (1983: 407), but dis-
tinetly differs from the latter by its oblique cyc
ridges, special preglabellar field, anterior border
structure, and laterally eonvex fixigena. The new
genus ean be distinguished from Aulacodigma Opik
(1967: 373) by lacking an anterior border, pre-
glabeliar field swelling, and larger palpebral lobes.

Trigoccphalus trigoformis sp. nov.
Figs 6F; 7B; 8

Etymology. Latin: trigon, triangular; formis, triangular
shape.

Fig.“_7. A. Chuangiella cf. elongata Kobayashi. NMV P1456729; (HFH 22.04-1). a crushed eranidium, x 10.8.
B, Trigoceplalus trionformis gen. et. sp. nov. NMV P1456731; (HFH 22.06-1), llolotype, a cranidiung, x 10.8. C,

Shengia sp. NMV P1456737, (HFH 21.18), an incomplete cranidium, x 13,

D, Onchonotellus fenguangensis

sp. nov., NMV P1456744; (HFH 22.27), Holotype. a cranidium, x 18. E, F, Bergeronites sp. E, NMV P1456752;
(HFH 152.01-1), an iucomplete cranidium, x 4.5. F, NMV P1456753; (HFH 152.01-2), a fragmentary pygidium,
x4.5. G, H, Corynexochus hunanensis sp. wov. G, NMV P1456760; (11FI 22.01), Holotype, a complete cranidium,

x 40.5.

.

H, NMV P1456761; (HFH 22.21-6), Paratype. an incomplete cranidium, x 36.
Peng. NMV P1456766; (HFH 68.01-1), a cranidium, x 5.

|, Linguisaukia cf. affinis
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Fig. 8. Trigocephalus wrionformis gen. et. sp. nov., from
NMV P1456731; (HFH 22.06-1), a cranidium, x 12.5.

Maerial. Holotype. NMV P1456731, colleclion number
HFH 22.06-1. Paratype NMV P1456732, collection
number 22.14-2,

Diagnosis.  Cranidium  triangular  in  outline;
glabella strongly eonvex and triangular-shaped;
greatest convexity at the posterior field.

Description. Glabella tapering forward; glabellar
furrows wide and shallow; preglabellar furrow very
shallow, and slightly rounded in the front; three
pairs of lateral glabellar furrows short, wide and
deep; the first pair of glabellar furrows weak, the
other two pairs pronouneed. Oceipital furrow wide
and deep, and straight at the middle seetion, while
obliquely extending to both sides. Oceipital ring
wide at middle, beeoming narrow at both sides.
Short and lowly ridged palpebral lobes slightly
visible at both sides of eranidium, obliquely
extending along line of the eye ridge: eye ridge
narrow, low and indistinet, extending forward,
conneeling with antero-lateral corner of glabella.
Anterior section of faeial suture straight, and
strongly eontracted forward, eonneeting cach other
at axial line, forming an angle in the frontal area;
posterior seetion extending postero-laterally, and
resulting in palpebral areas of fixigena and posterior
border forming a large triangular region. Posterior
border furrow wide and deep; posterior border wide
and ridge-shaped; longer frontal lobe of glabella,
about onc-quarter length of eranidium (Gn), anterior
border furrow distinct. Preglabellar field flat;
anterior border slightly incurved, short and hook-
shaped.

Discussion. The new species is comparable with
Jiangnania miranda Lin & Zhou (1983: 407, pl. 3,
fig 5), but differs from the latter by the position
of the palpebral lobes extending direction of the
eye ridges. Its preglabellar field and anterior border
flat, lacking a pair eonvex lateral-lobes. The new

speeies also differs from Araiopleura hunanensis
Peng (1984: 382, pl. 6, figs 9, 10) in its posterior
semieireular eranidium. glabellar expanding anter-
iorly with four pairs of pit-shaped lateral glabellar
furrows. In Araioplenra hunanensis the cye ridges
are narrow and pronounced and extending horizon-
tally to antero-laterally to the glabella,

Stratigraphic horizon. Corynexochus hunanensis—
Pseudoyuepingia  jiantangensis Assemblage, the
Tingziguan Formation, Upper Cambrian.

Suborder PTYCHOPARIINA Richter, 1933

Superfamily PTYCHOPARIOIDEA
Matthew, 1887

Family PTYCHOPARIIDAE Matthew, 1887
Subfamily EULOMINAE Kobayashi, 1955

Genus Euloma Angelin, 1854

Type species. Euloma laeve Angelin, 1854,

Subgenus Euloma (Archaeuloma) Lee, 1978

Type species.
1978.

Euloma (Archaenloma) guizhouensis Lee,

Euloma (Archaeuloma) taoyuanensis
Peng, 1983

Figs 4G; 6G

Euloma (Archaeuloma) taoyuanensis Peng 1983: 50,
pl. 1, fig 5.

Muaterial. 'NMV P1456733, collection number HFH 80.
01; NMV 1456740, collection number HFH 79.01.

Comments.  Semieireular  eranidium;  glabella
strongly  eonvex, almost  parallel-sided and
cylindrical  shaped. The present speeimens are
identical to FE. (A.) taoynanensis Peng (1983: 44,
pl. 1, fig. 5) although the cranidium of the latter
is subtrapezoidal in outline and slightly eonvex.
This species also resembles [ (A.) quizhouensis
(Lec in Yin & Li 1978; 459, pl. 160, fig. 11) in
general features, but differs from the latter by its
wider palpebral areas of fixigena and thinner
palpebral lobes.

Stratigraphic  horizon, Koldinioidia (Liriainnica)
labakonensis-Ivshinaspis ~ formosa  Assemblage,
Jiantang Formation, Upper Cambrian.



MIDDLE AND UPPER CAMBRIAN POLYMERID TRILOBITES 155

Family OLENIDAE Burmeister, 1843
Subfamily RHODONASPIDINAE Opik, 1963

Genus Rhodonaspis Whitchouse, 1939

Type species.  Rhodonaspis longula Whitehouse, 1939.

Rhodonaspis ef. R. longula Whitehouse, 1939
Figs 9E; 10

cef. Rhodonaspis longula Whitchouse, 1939: 220, pl. 23,
fig. 9.

ef. Rlwdonaspis longula—QOpik 1963: 68, pl. 6, figs 1-7;
pl. 7, figs 1, 2; text-figs 21, 22.

cf.  Rhodonaspis  longula—Opik 1967: 202, pl. 51,
fig. 10.

Material. NMV P1456741, collection number HFH 22.
50-2.
Diagnosis, Miniature trilobite; pygidium small,

semielliptical in outline; axial ring triangular and
convex, divided into four segments and a triangular
terminal segment. Pleural regions f{lat, which
include four pairs of pleural segments, cach
segment bearing short-spinc on the cnd; border
narrow,

Comunents. The specimen is close to the holo-
type of R. longula Whitchouse (1939: 220, pl. 23,
fig. 9) from about two miles south of Tyson’s Bore
on Glenormiston (Rhodonaspis Stage) in Australia;
the ‘minor differenecs between them are that the
pygidium of the prescnt species possesses two
pairs of terminal spines on the ends of the pleural

ring, extending forward and covering the posterior
border.

Stratigraphic horizon. Corynexochns hunanensis-
P.seudoyuepmgm Jiantungensis Assemblage, Ting-
ziguan Formation, Upper Cambrian,

Subfamily HUNANOLENINAE Liu, 1977

Genus Huangshiaspis Liu, 1977

Type species.  Huangshiaspis taoyuanensis Liu 1977,

Huangshiaspis transversus Liu, 1977
Fig. 9F
Huangshiaspis transversus Liu 1977: 124, pl. 3, figs 1-4.

Material.
38-6.

NMV P1456779, collection number HFH 22.

Description.  Glabella shor (Gn), contracted gently
forward, bearing three pairs of glabella furrows.

Oeeipital furrow straight and deep; oeeipital ring
narrow; fixigena very wide, almost occupying two-
thirds width of the glabellar base; cye ridges
pronouneed. Palpebral lobes present at antero-
lateral part of glabella, medium-sized, ereseent, far
away from the glabella. Anterior border convex
and ridge-shaped; border wide.

Comunents. ‘This species is distinguishable from
H. taoyuanensis Liu (1977: 124, pl. 3, figs 1-4)
by its more wider eranidium, smooth glabella,
ineurved forward in the front, wider ocular ridges,
and a wider anterior border.

Stratigraphic horizon. Corynexochus hunanensis—
Pseudoyuepingia jiantangensis Assemblage, Ting-
ziguan Formation, Upper Cambrian.

Superfamily ASAPHISCOIDEA Raymond, 1924
Family ANOMOCARELLIDAE Hupe, 1953

Genus Neoanomocarella Hsiang, 1963

Type species.  Neoanmocarella  asiatica  Hsiang in

Jegorova 1963.

Neoanomocarella asiatieca Hsiang, 1963
Fig. 4H

Neoanomocarella asiatica Jegorova et al., 1963: 55,
pl. 7. figs 9-11.

Neoanomocarella asiatice—Lu et al, 1965: 335, pl. 62,
fig 20-22.

Neoanomocarella asiatica—Zhou et al. 1977: 183, pl. 54,
figs 3-4.

Neoanomocarella asiatica—Yang 1978: 52, pl. 8, figs
15-17.

Material. NMV P1456735, colleetion number HFH 21.01.

Comments. ‘This species is represented by a frag-
ment of a pygidium. The axis of the pygidium is
tapered. Pleural lobes are moderately convex, and
divided into two to three pleural ridges by different
depth and width of the pleural furrows. Border
furrow is very shallow, wide, and concave. This
species is similar to N. hunanensis Yang (1978:
52, pl. 8, fig. 18), from which it many be dis-
tinguished by its posterior-middle arca of the nidge
forming a shallow furrow between the ridge and
glabella anterior border.

Stratigraphic horizon. Neoanomocarella-Procera-
topyge (L.) orthogonialis Assemblage, Laochatian
Formation, Upper Cambrian.
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Fig. 10. Rhodouaspis cf. R. from NMV

‘ longula,
P1456741. (HFH 22.50-2), a pygidium, x 42.

Superfamily SOLENOPLEUROIDEA
Angelin, 1854

Family LISANIIDAE Chang, 1963

Genus Eoshengia Yang, 1978

Type species. Eoshengia subquadrata Yang, 1978.

Eoshengia cf. spinosa Yang, 1978
Fig. 9A-D
cl. Eoshengia spinosa Yang, 1978: 50, pl. 8, figs 6-8.

/]V{]merial. NMV P1456736, collcction number HFH 15a.
Diagnosis.  Cranidium rectangular  in  outling;

glabella gently flat at the anterior; antero-latcral
comner of glabella rounded and strongly convex;
glabellar  furrows weak. Axial furrows decp
and widc. Occipital ring expanding at its middle,
forming a spinc and a small node on the top.
Anterior area flat and wide, rapidly becoming
narrow at both sides. Border furrow narrow and
deep, divided into three sections with many small
nodes on the surface.

Discussion.  This specimen is similar to the holo-
type of E. spinosa Yang (1978: 50, pl. 8, figs
6-8). A minor difference we can observe is that
the anterior border of Yang’s species is slightly
higher than thc other part of the frontal arca. which

is scparated by its shallow furrow. The present
spccimen morphologically bears resemblance with
E. subguadrata Yang (1978: 49, pl. 8, figs I, 2)
in gencral features. but they differ in that our
spccimen has a strongly convex glabella with an
occipital spine, its occipital furrow connects with
axial furrow, and its anterior border furrow is
divided into three scctions.

Stratigraphic ~ horizon. Jiangnaia  fuyangensis—
Fenghuangella laochatianensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Genus Shengia Hsiang, 1963

Type species. Sheugia quadrﬁta Hsiang in chorovil
et al., 1963.

Shengia sp. indet.
Fig. 7C

Material. NMV P1456737, collection number HFH 21.18.

Description. Glabella eylindrical in outline, strong-
ly convex, and round in the front. Three pairs of
glabellar furrows present, weak and unconnected
with axial furrows, the last pair diverging. Axial
furrows wide and decp; occipital furrow shallower
than axial furrows; occipital ring subtriangular,
strongly expanding in middle. Frontal arca narrow;
preglabellar ficld wider than anterior border, and
posterior part gently upturned; palpebral lobe
medium sized. Eye ridges pronounced, obliquely
extending; palpebral areas of fixigena rather narrow,
about onc-quarter width of glabella; anterior
sections of facial sutures slightly diverging.

Discussion. These morphological  fcatures  are
different from those of any other members of the
genus, but poor preservation and lack of sufficient
material hinder us from proposing a new specics
namc.

Stratigraphic horizon. Neoanomocarella asiatica—
Proceratopyge (L.) orthogonialis ~ Asscmblage,
Laochatian Formation, Upper Cambrian.

Fig. 9. A-D. Eoshengia cf. spinosa Yang. A, NMV P1456736; (HFH [5a.17), an incompletc cranidium. x2.9.

B, anterior latcral views of eranidium, x3.2. C, anterior views of cranidium, x4.1.

D, dorsal and oblique

posterior views of cranidium, x2.8. E. Rhodonaspis cf. R. longule Whitchouse. NMV P1456741; (HFH 22.50-2),
an external model of pygidium with 4 thoracic segments amtached, x22.5. F. Huangshiaspis transversus Liu.
NMV PI1456779; (HFIl 22.38-6), an inecomplete cranidium, x22.5. G, Koldinioidia (Liriamnica) labakouensis

sp. nov.,, NMV P1456742; (HFH 68.02), Holotype, a cranidiuin, x 10.8.
H, NMV P1456749; (HFH 22.41), a pygidium, x 13.5. 1, NMV P1456739; (HFH 22.44), a pygidium,

Zhang.
x252.

H. 1, Ouchonotellus ef. kuruktagensis
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Family DICERATOCEPHALIDAE Lu, 1954

Genus Fenghuangella Yang, 1978

Type species.  Fenglangella laochatianensis Yang, 1978.

Fenghuangella laochatianensis Yang 1978
Fig. 13C

Fenghuangella lachatianensis Yang, 1978: 44, pl. 7, figs
12-13.

Material. NMV  P1456738, collection number HFH

15a.10.

Diagnosis.  Cranidium semicireular-subtriangular in
outline; glabella subtriangular and eonieal in shape,
with 1 to 2 pairs of weak glabellar furrows.
Oceipital ring expanding backward and forming a
short spine; palpebral lobes small and present at
the front of glabella; eye ridge very weak; fixigena
wide.

Contments.  This is a miniature trilobite; it agrees
well with the holotype of E laochatianeusis Yang
(1978: 44, pl. 7, figs 12, 13) from the Middle
Cambrian of Hunan except that our specimen has
a slightly wider frontal arca.

Stratigraphic  horizon. Jianguaia  fuyangeusis—
Feughuaugella laochatianensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Family SHUMARDIIDAE Lake, 1907

Genus Koldinioidia Kobayashi, 1931

Type species.  Koldinioidia rypicalis Kobayashi 1931.

Subgenus Koldinioidia (Liriamnica)
Sherglod, 1980

Type species.  Liriamnica antyx Sherglod 1980.

Koldinioidia (Liriamnica) labakouensis sp. nov.
Figs 9G; 11

Etymology. From the Labakou village, near the study
arca.

Material.  Holotype, NMV P1456742, collection number
HFH 68.02-1: other specimens consists of three cranidia,
collection numbers are HFH 68.03, 86.04 and 68.07-5.

Diaguosis.  Cranidium semi-cireular; glabella reet-
angular; fixigena broad; genal angle acute, sharp;
lacking anterior border; palpebral lobes and eye
ridges indistinet; posterolateral  limbs  broad:
oceipital ring curve back-word in middle.
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Fig. 11. Koldiniodia (Liriamnica) labakouensis sp. nov.,
from NMV P1456742; (HFH 68.02), a cranidium, x 15.

Description.  Cranidium laterally broad; glabella
wide (Wa), about half length of the posterior
of the eranidium, short, and parallel-sided, with
rounded antero-lateral corners; glabellar furrows
indistinet. Oceipital furrow shallow; palpebral lobes
indistinct; fixigena convex, as wide as the glabella
(Wa), posterior border furrow wide and deep;
obtusc-angle shaped and cxtending backward.
Frontal arca narrow and about one-quarter length
of cranidium (Le); anterior border very narrow;
axial furrows narrow and shallow.

Comparisous and discussion. This speeies is dis-
tinguished from K. (L.) antyx Shergold (1980: 65,
pl. 18, figs 6-12). by its shorter and wider
cranidium, parallel-sided and rounded glabella in
the front, lacking any furrow traces on the glabella.
In addition, the axial and oeeipital furrows of the
present speeics are narrow and deep, its posterior
border furrow is wide and deep. The new species
is similar 10 K. paiensis Lu et al, (1965; 156,
pl. 25, fig. 15) and K. yenchouensis Lu ct al.
(1965: 156, pl. 25, fig. 16), from both it differs
by its conical glabellar. The new speeies is com-
parable with K. typicalis Kobayashi (1931: 187,
pl. 22, figs 8, 9b), but the latter possesses a pair
of genal spine, narrower fixigena, and a pair of
shallow pits on the glabella,

The new species was established by some speeial
charaeters: 1, shape of cranidium; 2, glabellar shape
and length: and 3, dilferent glabella frontal area.
These diagnosis can distinguish Irom other speeics
of the genus. Generally, Koldinidia belong to small-
size trilobites, aetually this genus has affinity and
Shumardia and Idiomesuns, but Shumardia has an
obvious axial furrow in the frontal glabella; with
a pair of eye-like lobes; while Idiomesus has an
cgg or elliptical shape glabella, and differ from
Koldivioidia.
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Stratigraphic  horizon.  Koldinioidia (Liriamnica)
labakouensis—Ivshinaspis  formosa  Assemblage,
Jiantang Formation, Upper Cambrian.

Superfamily AULACODIGMATOIDEA
Opik, 1967
Family AULACODIGMATIDAE Opik, 1967

Genus Jiangnania Lin ¢t Zhou, 1983

Type species. Jiangnania miranda Lin & Zhou 1983.

Jiangnania fuyangensis Lu et Lin 1989
Fig. 13A
Jiangnania fuyangensis Lu et al., 1989: 141, pl. 22, fig. 9.

Material. NMV P1456743, collection number HFH 15a.
1-9.
Description.  Miniature trilobite; ecranidium semi-

eircular; glabella narrow and convex. Eyc ridges
long, narrow, convex, cxtending to antero-lateral
corncrs of the glabella. Palpebral lobes small and
convex, present at antero-lateral part of cranidium.
Fixigena very wide, about doublc the width of
glabella. Border wide and slightly eoncave; anterior
border convex; border furrow wide and shallow.

Comunents. The speeics is  distinguished  from
J. miranda Lin ct al. (1983: 407, pl. 3, fig. 5) by
its ball-shaped outlinc and a convex anterior border
in the anterior-middle part.

Stratigraphic
Fenghuangella laochatianensis Asscmblage, Feng-
muping Formation, Middle Cambrian.

Superfamily CATILLICEPHALOIDEA
Raymond, 1938

Family CATILLICEPHALIDAE Raymond, 1938

Genus Onchonotellus Lermontova, 1956

Type species.  Solenoplenra subcincta Lermontova, 1951.

Onchonotellus fenghuangensis sp. nov.
Figs 7D: 12B; 13D; 14
Etymology. Named after the Fenghuang County.
Holotype. NMV P1456744, collection number HFH 22.27.

Paratype. NMV P1456745, collection number HFH 22.
65-2; NMV P1456746, collection number 22.65-1.

horizon. Jiangnania  fuyangensis—

Diagnosis.  Miniature trilobite; glabella strongly
convex, bearing a pair of shallow pits at antero-
latcral corners of glabella. Fixigena triangular, with
many small nodes on the surfacc.

Description. Cranidium subtrapczoidal in outline;
glabella almost parallel-sided, slightly converging
forwards, acute-shaped in the front, and strongly
convex. Glabellar furrows indistinct; occipital ring
convex, its distal sides becoming  pronouncedly
narrow; axial furrows narrow and deccp. Eyc
ridges low and flat, cxtending to antero-lateral
sides of cranidium; palpebral lobes small and
convex, crescent. Fixigena narrow and convex,
slightly narrower than glabella. Preglabellar ficld
modcratcly wide and concave; border furrow
straight, narrow and shallow; posterior border
furrow wide and dcep; posterior border narrow,
nearly equal to glabellar width. Pygidium small
and scmielliptical in outline; axis of pygidium
convex, with three scgments and a terminal
scgment, about one-third width of pygidium.

Discussion. This new specics rescmbles O. longi-
cepta Zhou (1977: 162, pl. 49, figs 7, 8), from
the Upper Cambrian Tingziguan Formation, Hunan
Province, China, but the latter lacks the preglabellar
field, and its glabella is rounded in the front. Th.c
ncw species is distinguishable from O. abno_rnus
lvshin (1956: 28. pl. 9, figs 9-16) from the middle
Upper Cambrian of the Sclety River Basin, centr‘al
Kazakhstan. The latter species differs by its
clliptical glabella and a narrow preglabellar ficld.

Stratigraphic horizon. Corynexochus hunanensis—
Pseudoyuepingia jiamangensis Asscmblage, Ting-
ziguan Formation, Upper Cambrian.

Onchonotellus ef. kuruktagensis Zhang, 1981
Figs 6H; 9H, I; 12C-E; 13E

cf. Onchonotina knruktagensis Zhang 1981: 169, pl. 63,
figs 2-4.

.¢f. Onchonotina kuruktagensis—Xiang & Zhang 1985:

117, pl. 39, figs 2-4.
cf. Onchonotellus kuruktagensis—Peng 1992: 65, figs 37,
39D-1.

Material. NMV 11456747, collection number HIFH
22.19-2; NMV P1456748, collection number HFH 22.03;
NMV  P1456749, collection number 22.41; NMV
P1456750, collection number HFH 22.06-2; NMV
P1456739: collection number 1IFH 22.44; NMV
P1456734, collection number HFIH 2231, NMV
P1456788, collection number HFH 22.47-1.
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Diagnosis.  Cranidium  trapezoidal in  outline;
glabella subsquare, strongly convex, square-rounded
in the front, bearing three pairs of weak glabellar
furrows, obliquely extending backwards. Frontal
arca gently convex; preglabellar field slightly eon-
ceived. Anterior border gently convex, its middle
part wider than the distal part; border furrow
straight and deep. Palpebral lobes small. Eye ridges
very weak; occipital ring narrow at the distal,
occipital  furrow  moderately  wide and dcep.
Fixigena gently convex, narrow; posterior border
furrows wide and shallow, posterior upturned. Axial
furrow narrow and deep. Pygidium subtriangular
in outline, axis strongly convex, extending to
border, about one-third as wide as pygidium, with
four scgments and a terminal segment. Pleural
region nparrow  and  convex; pleural  furrows
indistinet; interpleural furrows wide and shallow;
border bearing many small nodes on the surface.

Cominents. This species is elose to O. kurukia-
gensis Zhang (1981: 169, pl. 63, figs 2-4), from
the Torsuqtugh Formation of Qurug-Tagh, Xinjiang,
China. The minor differcnce is that the former has
a wider frontal arca and a pair of weaker eye
ridges. The present species is distinguished from
0. fenghuangensis sp. nov. by its egg-shaped
glabella and much wider anterior glabella, This
speeies differs from O. vigilans Lu in Wang (1964:
34, pl. 7. fig. 9) by its smaller preglabellar field.
forming a concave region at the axial line, lacking
glabellar furrows and eye ridge traces.

Stratigraplhic horizon. Corynexochus hunanensis—
Pseudoyuepingia jiantangensis Assemblage, Ting-
ziguan Formation, Upper Cambrian.

Genus Distazeris Raymond, 1937

Type species.  Distazeris acuta Raymond, 1937.

Distazeris cf. hunanensis Peng, 1987
Fig. 12F
Distazeris hunanensis Peng 1987: 93, pl. 6, figs 7-9.

Material. NMV  P1456751; collection number HFH
15a.19.
Description.  Cranidium semieircular and laterally

broad; glabella convex, slightly expanding forwards,
rounded in the front, bearing 3 pairs of glabellar
furrows, the last two pairs pronounced. Axial
furrows narrow and deep; frontal area poorly
preserved; fixigena convex, about two-thirds of
glabellar width; occipital ring incomplete.

Comments. D. dongtingensis Peng (1987: 94,
pl. 4, fig. 6) is somewhat similar to the present
species in many aspeets, but differs from the latter
by its more strongly expanded glabella, with net-
shaped fold on the fixigena, and smaller concave
pitting on the glabella.

Present species is eomparable with D. (Para-
distazeris) sichuanensis Zhu in Zhang (1980: 380,
pl. 132, figs 13-15), but the latter bears 4 pairs
of glabellar furrows, the last 2 pairs being groove-
shaped and deep.

Stratigraphic  horizon. Jiangnania  fuyangensis—
Fenghuangella laochtianensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Superfamily DAMESELLOIDEA
Kobayashi, 1935

Family DAMESELLIDAE Kobayashi, 1935
Subfamily DREPANURINAE Hupé, 1953
Genus Bergeronites Sun, 1965
[= Palacadotes Opik, 1967]

Type species. Drepanura ketteleri Munke, 1903.

Bergeronites sp. indet.

Fig. 7E, F

Material. NMV  P1456752: collection number HFH
152.01-1, NMV P1456753; collection number HFH
152.01-2,

Fig. 12, A, Corynexochus plumula Whitehouse. NMV P1456758; (HFH 22.48-3), an incomplete cranidium,

x225.

B, Onchonotellus fenglhnangensis sp. nov., NMV P1456746; (HFH 22.65-1), an incomplete pygidium,

X117, C-E, O. cl. kurukiagensis Zhang. C, NMV 1'1456750; (HFH 22.06-2), an incomplete external model

of pygidium, x10.8.
a cranidium, x 16.2.

D, NMV P1456734: (HFH 22.31), a pygidium, x 27.
F, Distazeris cf. hunanensis Peng, 1987. NMV P1456751; (HFH 15a.19), an incomplete

E. NMV P1456747; (HFH 22.19-2),

cranidium, x22.5. G, H, Schmalensecia sinensis Yang, G, NMV P1456754; (MFH 15221-2), a complete

shield, x 9.

H, NMV P1456755; (HFH 15a22-1), a complete shicld. x 9.9.
NMV P1456756; (HFH 15a.14), a Iragmentary pygidium, x 4.1,

1, Paradamesella cf. typica Yang.
J, Tuvjiangella tuojiangensis gen. €l sp. nov.

NMV P1456762; (HFH 22.07-1), Holotype, a complete cranidiumn, x 16.2.
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Fig. 14. Onchonotellus fenghuangensis sp. nov., from
NMV P1456744; (HFH 22.27) a cranidium, X 22.

Description. Glabella trapezoid shape, distinetly
expanded in base, and strongly convex; bearing
four pairs of glabellar furrows; the first pair
obliquely extending forward; the sceond pair
extending horizontally, narrow at near the axial
furrows and expanding near the axial-line; the third
pair unconneeted with axial furrows; and the last
pair fork-shaped. Oceipital ring expanding forward
at the middle part; occipital furrow decp and wide
at both sides, bearing a node on the top. Eye
ridges poorly preserved. Fixigena very wide, about
half width of glabella (Wa), bearing many nodes
on the surface. Pygidium bearing a pair of anterior
pleural spines and three pairs of lateral spines;
pleural furrows wide and shallow.

Comments. This specimen is similar 1o B. austri-
acus Yang (1978: 62, pl. 11, figs 1-4) from the
top of Middle Cambrian, west Hunan, China; but
the glabellar furrows of the latter species are decper
than in the present specimens, and their pygidium
pleural furrows are deep and concave. Therefore,
the present specimens probably represent a new
speeies of the genus.

Stratigraphic  horizon.  Jiangnaia  fuyangensis—
Fenghuangensis laochatiaensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Genus Schmalenseeia Moberg, 1903

Schmalenseeia sinensis Yang, 1978
Fig. 12G, H
Schimalenseeia sinensis Yang, 1978: 63, pl. 13, fig. 10.

Material. NMV P1456754, collcction number HFH
15a.21-2; NMV P1456755. collcction number 15a2.22-1.

Description. Shield oval-shaped; cranidium semi-
circular in outline; glabella sharp and conical
shaped, bearing threc pairs of transversal glabellar
furrows, wide and deep at both sides and narrow
and shallow at middle. Axial furrows shallow.
Palpebral lobes long and incurved.

Comments. ‘'This species is distinguished from
S. gostinensis Jago (1972: 232, pl. 44, figs 19-22)
by its narrower posterior limb and shallower
posterior border furrow.

Stratigraphic  horizon. Jiangnaia  fuyangensis—
Fenghuangella laochatianensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Family DAMESELLIDAE Kobayashi 1935

Genus Paradamesella Yang, 1978

Type species. Paradamesella typica Yang, 1978.

Paradamesella cf. typica Yang, 1978
Fig. 121
cf. Paradamesella 1ypica Yang 1978: 56, pl. 12, figs 1-8.

NMV P1456756, collcction number HFH

Mazerial.
15a.14.
Comments. This is a fragment of a pygidium
lacking axis of the pygidium. The antérior pleural
spincs are strong. The pygidium is characterised
by thin and long spines, many small nodes are
present on the surface as well. This specimen is
close to P, rypica Yang (1978: 56, pl. 12, figs 1-8)
though bearing slightly longer pygidium spines.
This speeimen is somewhat similar to P paratypica
Yang (1978: 56. pl. 12, fig. 9) as well, but the
latter possesses a flat posterior border on the
pygidium.

Fig. {3. A, Jiangnania fuyangensis Lu et Lin. NMV P1456743; (HFH 152.01-9), an incomplete cranidium, x 20.7.
B, Linguisaukia cf. affinis Peng. NMV P1456767; (HFH 68.01-2), an extcrnal model of cranidium, x5. C,

Feughuangella laochatianensis Yang. NMV P1456738; (FH 15a.10), a cranidium, X 40.5.

D, Onchonoiellus

Jenghuangensis sp. nov., NMV P1456745; (HFH 22.65-2), Paratype, an incomplctc cranidium, X 126. E, O. cf.
ktlr{lkl(lgellsis Zhang. NMV P1456748; (HFH 22.03), a complete cranidium, x 10.8. F, Corynexochus plumula
Whitchousc. NMV P1456759; (HFH 22.51), a fragmentary cranidium, x 13.5. G, H, Ivshinaspis formosa sp. nov.

G, NMV P1456764; (HFH 68.13), Holotype, a cranidium, x 8.1,

an incomplcte cranidium, x 9,

4. NMV P1456765; (HFH 68.14), Paratype,
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Paradamesella ef. decemospinosa Yang, 1978
Fig. 61

cf.  Paraadamesella 1978: 37,

pl. 12, fig. 1L

decemospinosa  Yang

Material, NMV P1456757. collection number HFH

15a.11.

Conuvnents. The present specimen is an incomplete
pygidium with a flat border and bearing some
strong spines; the first pair of pygidium f{urrows
arc the largest among the three pairs. Pleural
regions are slightly eonvex; some small nodes are
irregularly distributed on the surface. This speeimen
is similar to P. decemospinosa Yang (1978: 57,
pl. 12, fig. 11) in many aspeets, but slightly
differs from the latter by its decper anterior border
furrow on the pygidium. The speeics differs from
P novemospinosa Yang (1978: 57, pl. 12, fig. 10)
in having much more pygidium spines.

Stratigraphic  horizon.  Jiangnania  fuyangensis—
Fenghuangella laochatianensis Assemblage, Feng-
muping Formation, Middle Cambrian.

Family CORYNEXOCHIDAE Angelin, 1845

Genus Corynexoehus Angelin, 1854

Type species.  Corynexochus spinulosus Angclin, 1854,

Corynexochus plumula Whitchouse, 1939
Figs 12A; 13F

Corynexochus plumula Whitchouse 1939: 234, pl. 24,
figs 8-10.

Corynexochus plumula—Opik 1967: 178, pl. 3, figs 1-11.

Corynexochus plunula—Palmer 1968: 42, pl. 10, figs 15,
16, 19-22.

Corynexochus plumula—Zhou et al. 1977: 136, pl. 43,
figs 10-12.

Corynexochus plumula—Shergold 1982: 47, pl. 14, figs
1-7.

Corynexochus plumula—Liu 1982: 304, pl. 214, fig. 13.

Corynexochus  plumula—Qiu et al. 1983; 63, pl. 20,
fig. 13.

Corynexochns  plumula—Xiang & Zhang 1985: 100,
pl. 27, figs 2-7.

Corynexochus plumula—Lisogor ¢t al. 1988: 68, pl. 7,
fig. 7.

Corynexochus phimula—Peng 1992: 34, figs 16B-1, P,

Material.  NMV  P1456758, collcction number HFH
22.48-3; NMV P1456759, collcction number HFH 22,51,

Fig. 15. Corynexochus from

lunanensis  sp. nov.,
NMV P1456760; (HFH 22.01), a cranidium, x 50,

Description,  Glabella strongly expanding forwards,
nearly flat and straight in the front, bearing three
pairs of glabellar furrows, the last pair short and
diverging obliquely forwards; axial and oeeipital
furrows dcep; palpebral lobes at anterior of the
glabella medium-sized; posterior border wide.

Comments. The species comparable with C. chinses
Lin & Zhang (in Zhu et al. 1979: 88, pl. 37,
fig. 5) in general outline, but the lalter possesses
more straight axial furrows, longer glabella, shorter
anterior border, longer palpebral lobes and narrower
fixigena.

Stratigraphic horizon.  Corynexochus hunanensis—
Pseudoynepingia jiantangensis Assemblage, Ting-
ziguan Formation, Middle Cambrian.

Corynexochus hunanensis sp. nov.

Figs 7G, H; 15

Etymology.  For Hunan Province, China.

Holotype.  NMV  P1456760, collection numbcr HFH
22.01.

Paratype.  NMV  P1456761, collcction number HFH
22.21-6

Diagnosis. Miniature trilobite. Glabella narrow and
moderately convex, strongly expanding in the front,
and nearly parallel-sided in the posterior; laeking
Irontal area. Axial furrows narrow and deep;
glabella narrow, convex and ridge-shaped along
axial line.
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Description.  Cranidium circular-triangle in outline;
glabella long and convex. Three pairs of glabellar
furrows distinct; the posterior two pairs wide and
shallow; the frontal pair of glabellar furrows short.
Axial furrows wide and deep, bearing a pair of
dcep and concave small pit at posterior of glabella.
Occipital furrow shallow and distinct; occipital
ring strongly expanding at middle-posterior part,
becoming narrow at distal. Palpebral lobes narrow
and short, slightly extending outward. Anterior
section of faeial sutures short, and contracting
forward, then turning inwards, eutting at the antero-
latcral corner of glabella. Posterior section of facial
suture long and extending to the postero-lateral
side. Fixigena narrow.

Discussion. This new species is similar to
C. elongams Yang (1991: 125, pl. 9, figs 6-8) in
some morphologieal features, but the latter has less
cxpanded glabella and its occipital ring is longer
than that of the new speeies.

Stratigraphic  horizon. Corynexochus hunaensis—
Pseudoynepingia jiantangensis Assemblage, Ting-
ziguang Formation, Upper Cambrian.

Superfamily ORYCTOCEPHALOIDEA
Beecher, 1897 .

Family CHEIRUROIDEIDAE Chang, 1963

Genus Tuojiangella nov.

Etymology.  For the Tuojiang village, a small village near
the type locality.

Type species. Tuojiangella wojiangensis gen. et. sp. nov.

Diagnosis. Cranidium trapczoidal in outline, flat;
glabella cylindrical and flat in the front, bearing
three pairs of wide and shallow transglabellar
furrows. Preglabellar ficld and frontal border
narrow; palpebral lobes small. Anterior section of
suture slightly contracted forward, posterior section
curved and diverging out-laterally.

Comments. The new genus is eomparable with
Cheiruroides (Neocheiruroides) Yin (1978: 433) in
having a narrow preglabellar field, but the former
has weak transglabellar furrows and pronounced
eye lobes.

Tuojiangella tuojiangensis sp. nov.
Figs 12J; 16A; 17

Etymology.  For the Tuojiang River, which passes through
the study arca.,

165

Holotype. NMV P1456762, collection number HFH
22.07-1.
Paratype.  NMV P1456763, collection number HFH
22.69-5.
Description, Miniature trilobite. Cranidium trapcz-

oidal in outline, flat and straight in the front;
glabella moderately convex, cylindrical, and
rounded in front, bearing threc pairs of trans-
glabellar furrows; the first pairs flat and straight,
slightly bent backwards at the middle; the last two
pairs wide and shallow in the middle. Occipital
furrow wider and deeper than glabellar furrows.
Occipital ring wide at the middle. both sides be-
eoming narrow, and obliquely extending forwards.
Frontal arca narrow, about one-tenth as long
as cranidium (Lc). Preglabellar field as wide as
anterior border, lacking eye ridge; palpebral areas
of fixigena width are slightly less than the glabella
(Wa). Anterior section of faeial suture pronouncedly
contracted forwards and then roundly turning
inward, obliquely cutting anterior border; posterior
scction of facial suture long, curved, extending
backwards and forming widc postero-lateral limbs.
Posterior border furrows wide and deep; posterior
border ridge-shaped, becoming wide from inside
to outside.

Discussion. The new species is comparable with
Cheiruroides (Neocheiruroides) rcticns  ‘Tcherny-
sheva (1961: 48, pl. 6, figs 1-8), but differs from
the latter by its shorter and more strongly convex
posterior part of glabella and narrower frontal
border. Occipital furrow of this new species is
narrower than that of the latter.

Stratigraphic horizon. Corynexochus hunanensis—
Psendoyuepingia jiantangeusis Assemblage, Ting-
ziguang Formation, Upper Cambrian.

Superfamily REMOPLEURIDOIDEA
Hawle & Corde, 1874

Family REMOPLEURIDIDAE
Hawle & Corde, 1874

Subfamily RICHARDSONELLINAE
Raymond, 1924
Genus Ivshinaspis Petrunina, 1973

Type species. Ivshinaspis ivshini Ergaliev, 1980.

Ivshinaspis formosa sp. nov.
Figs 13G, H; 18

Etymology. Latin: formosus, mcaning beautiful.
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Fig. 17. Tuojiangella ojiangensis gen. ct. sp. nov.,
from NMV P1456762; (HFH 22.071), a cranidium, x 27.

Holotype.  NMV  P1456764, collection numbcr HFH
68.13.
Paratype. NMV P1456765, collection number HFH
68.14,
Diagnosis.  Glabella  rectangular  and  slightly

rounded in the front, long and convex, bearing
threc pairs of glabellar furrows. Anterior border
wide; border furrow wide and shallow. Posterior
border narrow.

Description. Cranidium long (Lc), length and
width ratio at the anterior part close to 3:2.
Glabella parallel-sided, cylindrieal-shaped, mod-
crately convex, and slightly rounded in the front.
Three pairs of glabellar furrows distinet; the
anterior two pairs shallow and short, slightly
obliquely diverging; the last pair wide, deep,
obliquely diverging and beecoming strong back-
wards. Oeeipital ring moderately wide; oeeipital
furrow straight, and shallow. Palpebral lobes
medium-sized, ecrescent, located posterior of the
middle line of glabella. Fixigena gently convex and
less than half as wide as glabella (Wa). Preglabellar
ficld wide and slightly eonvex. Border furrow wide
and shallow; anterior border moderately long at its
middle part and slightly narrow at its end. Anterior

Fig. 18. lvshinaspis formosus sp. nov., from NMV
P1456764; (HFH 68.13), a cranidium, x 8.4.

section of facial suture slightly diverging forwards,
forming an angle about 30° with the axial line,
then ineurving inwards and cxtending to the anterior
border; posterior seetion slightly extending laterally
and forming 35° with the posterior border; posterior
border furrows wide and shallow.

Discussion. This speeies differs slightly from
1. crispa Petrunina (1973 63, pl. 2, figs 7, 8, 10,
16) by its parallel-sided glabella, slightly diverging
anterior section of the facial sutures and the gently
eonvex frontal border. The present speeies is
comparable with 1. quadrata Peng (1984: 355,
pl. 10, figs 14, 15), but differs from the latier by
the shorter posterior glabellar, narrower anterior
border, and narrower and deeper border furrows.

Stratigraphic  horizon. Kol({illioidi(: (Liriamnica)
labakouensis-Ivshinaspis ~ formosa ~ Assemblage,
Jiantang Formation, Upper Cambrian.

Family SAUKHDAE Uirich & Resser, 1933

Genus Linguisaukia Peng, 1984

Type species.  Linguisaukia spinata Peng, 1983.

Fig.

cranidium, x2.5.

16.  A. Tuojiangellu tuojiangensis gen. ct. sp.
cranidium, x36. B, C, Liniui.mukia cf. affinis Peng. B, NMV P1456768; (HFH
pygidium, x13.5. C, NMV PI1456769; (HFH 22.08), an incomplcte pygidium, x 22.5.
P1456771; (HFH 69.17-1), an incomplcte cranidium, x 13.5.
No. 1, NMV P1456772; (1IFH 22.15-2), a fragmentary pygidium, x 144. F, G, Gen. et. sp. No. 2.
P1456773; (HFH 68.15), a fragmcntary cranidium, x2.3,
H, 1, Gen. et. sp. indet. No. 3, H, NMV P1456775. (HFH 68.17), a pygidium, x22.5.

NMV  P1456763: 22.69-5), Paratype, a
68.05), an incomplcte
D, Saukia sp. NMV
E, Gen. et. sp. indel.
F, NMV

G, NMV P1456774; (HFH 68.16), a fragmentary

nov. (HFH

E-K. Gen. et. sp. indet,

I. NMV P1456776; (HFH 68.18), a pygidium, x 16.2. J, Gen. ¢t. sp. indet. No. 4, NMV P1456777, (HFH 48.0),
an incomplete cranidium with a party of thoracic segments, x 13.5. K, Gen. et. sp. indct. No. 5, NMV P1456778;
(HFH 80.3-3), a pygidium, x 16.2.
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Fig. 19. Linguisaukia cf. affinis, froon NMV P1456768;
(HFH 68.05), a pygidium, x 11.

Linguisaukia ef. affinis Peng 1984
Figs 71; 91; 13B: 16B, C; 19
cf. Linguisaukia affinis Peng 1984: 348, pl. 7, figs 3-7.

Material. NMV P1456766, collection number HFH 68.
01-1; NMV P1456767, collection number HFH 68.01-2;
NMV P1456768, collcction number HFH 68.05; NMV
P1456769, collcction number HFH 22.08; NMV
P1456770, collection numbcr HFH 22.48-1.

Description.  Cranidium  reetangular in  outline;
glabella  subrectangular,  parallel-sided, evenly
rounded anteriorly, straight on flanks, defined by
decp, broad axial and preglabellar furrows; two
pairs of lateral glabellar furrows distinet. Oceipital
furrow deep and wide. Frontal glabellar lobe
large, oeeupying one-third of the glabellar length;
oceipital ring wide, about one-fifth as wide as
glabella (Wa), bearing a long and stout spine at
its middle. Anterior seetion of facial suture almost
straight, originaling from the anterior end of the
palpebral lobe, and extending to the anterior
eranidial margin by approximately 90°; posterior
sections diverging transversely from the posterior
of the palpebral lobes, then incurved backwards
evenly to contaet the posterior eranidial margin,
and enelosing the transverse blade-shaped postero-
lateral limbs. A row of tiny spines developed along
posterior margin. Pygidium round-square in outline;
axial ring moderately convex and conical shape
with three to four segments and a terminal axial
segment. Pleural region flat.

Comments. The specimen is close to L. affinis
Peng (1984; 348, pl. 7, figs 3-7) in many aspeets,
but slightly differs from the latter by its posterior
glabella being gently econtracted forwards and

rounded in the front. This speeies is distinguishable
from the type speeies of genus, L. spinata Peng
(1984: 347, pl. 6, figs 4-8), by its smaller anterior
glabella.

Stratigraphic horizon.  Corynexochus lhunanensis—
Psendoywepingia jiantangensis Assemblage, Ting-
ziguang Formation, Upper Cambrian,

Genus Saukia Waleott, 1914

Type species. Dikelocephalus lodensis Whitficld, 1880.

Saukia sp. indet.
Fig. 16D

Material. NMV P1456771, collcction number HFH 69,
17-1.
Convnents.  This is  an  ineomplete  ecranidium,

characterised by its parallel-sided and moderately
convex glabella; glabellar furrows with many thick
nodes on the surface. These morphological features
indicate that this speeimen probably belongs to a
new speeies of Saukia Waleott, but is indeterminate
due to insuffieient material and poor preservation,

Stratigraphic  horizon.  Koldinioidia (Liriamnica)
labakouensis-Ivshinaspis ~ formosa  Assemblage,
Jiantang Formation, Upper Cambrian.

Superfamily DIKELOCEPHALOIDEA
Miller, 1889

Gen. et. sp. indet. 1

Fig. 16E
Material.  NMV P456772, collcction number HFH 22,
15-2.
Description.  Pygidium clliptical in outline; axis of

pygidium conieal, short and convex, about one-
third as long as the pygidium. Axis segment
indistinet; pleural region {lat and wide; pleural and
interpleural furrows narrow and deep; pleural lobe
divided into three pairs of pleural rings; border
furrow indistinet.

Comuments. This speeimen is similar to that of
Jiangnania Inmanensis Peng (1987: 111, pl. 7,
figs 2, 3) in similar shape of axial of pygidium,
and interpleural furrows, but the latter has a narrow
furrow at the posterior axial lobe of pygidium.

Stratigraphic horizon.  Corynexochus hunanensis—
Pseudoyuepingia  Asscmblage, Tingziguan For-
mation, Upper Cambrian.
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Gen. ct. sp. indet. 2
Fig. 16F, G

Material. NMV  P1456773, collection number HFH
68.15; NMV P1456774, collection number HFH 68.16.

Description.  Glabella rectangular and flat; glabellar
furrows not observed; a pair of anterior pits at
antero-lateral comer of the glabella decp and
distinct; axial furrow narrow and deep. Preglabellar
furrow shallow and indistinct: a pair of oblique
furrows present at antero-lateral corner of glabella,
shallow and wide. Anterior section of facial sutures
long, slightly diverging, and incurably turning
inward and extending to the middle-line. Pre-
glabellar Tield wide and ITat; border slightly sharp,
and anteriorly convex at the middle; border furrows
indistinct.

Comments. This species is represcnted by two
incomplete cranidia, poorly preserved in the silt-
stone. It is similar (0 Quadraticephaluis Sun (1924:
63, pl. 4, fig. 6a-b) in the outline of cranidium,
but differs from the latter by its convex posterior
glabella and slightly deep axial furrows and its
surface, bearing node. These characteristics suggest
that it probably belongs 10 a new speeics of a new
genus of the Ptychaspididac, but a formal generic
and specifie identilication is hampered due to
insufficient matenial.

Stratigrapliic  lorizon.  Koldinioidia (Liriamnica)
labakouensis—Ivshinaspis ~ formosa  Assemblage,
Jiantang Formation, Upper Cambrian.

Family CERATOPYGIDAE Linnarsson, 1869

Gen. ct. sp. indet. 3
Fig. 16H, 1

Marerial. NMV  P1456775. collection number HFI
68.17; NMV P1456776. collection number HFH 68.18.

Description.  Pygidium semicircular in outline; axis
conical and gently convex, long, extending to
posterior border; axial furrows shallow, with four
pairs of short and pit-shaped furrows on the axis
of the pygidium, suggesting larval age. Pleural
lobes flat, pleural and interpleural furrows weak;
axial furrow of pygidium distinct, increasing in
width and depth near anterior margin, connecting
with furrows on the pleural lobes surface, marked
by many small concave pitting. Border narrow.

Comments. The present species is comparable with
Charchagia norini Troedsson (1937: 48, pls 1, 6,
figs 1-12) in having a similar pygidium outline,
but the posterior axis of the pygidium of the later
is narrow and lacks small pitting on the surface,

Stratigraplic horizon. Koldinioidia (Liriamnica)
labakouensis-Ivshinaspis ~ formosa  Assemblage,
Jiantang Formation, Upper Cambrian.

Gen. ct. sp. indet. 4
Fig. 16J

Material. NMV P1456777. collection number HFH 48,

Comments. An incomplete shield is obtaincd [rom
the present eollection. It is characterised by a
reetangular and moderately convex glabella with
parallel sides. The glabella is slightly contracted
at the middle; glabella furrows indistinct; small
palpebral lobes present at middle-anterior of the
glabella. Posterior section of facial sutures extend-
ing postero-laterally; border furrow wide and
shallow. These [leatures indicate that the present
specimen  probably belongs to a new genus of
Cerapotygidac: however, this potcntial new genus
and species are presently indeterminate due to poor
preservation and insufficient material.

Stratigraphic horizon. Corynexochus hunanensis—
Pseudoyuepingia jiantangensis Assemblage, Ting-
ziguan Formation, Upper Cambrian.

Gen. el. sp. indet. 5
Fig. 16K

Material. NMV P1456778, collection HFH 80.03-3.

Description. Pygidium semicireular in outline; axis
of pygidium gently convex, triangular-shaped, and
extending to the border: bearing four axial segments
and a terminal segment; axial furrows broad and
shallow. Pleural ficld slightly, convex, pleural and
interpleural furrows weak. Border narrow.

Comments. The present  specimen  resembles
Charchagia norini Troedsson (1937: 48, pl. 5,
fig: 15 pl. 6, ligs 1-12), but differs by its broader
posterior axis of the pygidium.

Stratigraphic horizon. Koldinioidia (Lirtamnica)
labakouensis-lvshinaspis ~ formosa :Assemhl age,
Jiantang Formation, the Upper Cambrian.
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